Differential effects of protein synthesis inhibitors on porcine oocyte activation.
This study was designed to evaluate the effects of cycloheximide and puromycin on activation and protein synthesis of porcine oocytes. When matured oocytes were electrostimulated, then cultured in the presence of cycloheximide (5 micrograms/ml) for 6 or 24 hr, 92% of oocytes were activated as indicated by pronuclear formation, vs. 2.8% for untreated oocytes, 5.3% for oocytes not electrostimulated but cultured with cycloheximide, and 60.0% for those only electrostimulated. When cultured with L-[35S]methionine in the presence of cycloheximide, puromycin (100 micrograms/ml), or no protein synthesis inhibitor for 24 hr, oocytes had mean radiolabeled incorporation rates of 36.5, 2.21, and 32.0 fmol/4 hr/oocyte, respectively. Thus, cycloheximide had little effect on protein synthesis after 24 hr of culture. A 1D-SDS PAGE showed that oocytes cultured with puromycin or cycloheximide are not activated, while electrostimulated oocytes are activated, as characterized by the conversion of a 25-kDa polypeptide to a 22-kDa polypeptide. The radiolabeling experiment was repeated, except that oocytes were cultured for 4 or 24 hr. At 4 hr, mean incorporation rates were lower in the cycloheximide group (2.34 fmol/4 hr/oocyte), but similar in the puromycin (15.7 fmol/4 hr/oocyte) and control groups (18.9 fmol/4 hr/oocyte). At 24 hr, the puromycin group 5.73 fmol/4 hr/oocyte) had a lower rate of incorporation, while the cycloheximide (22.6 fmol/4 hr/oocyte) and control (26.0 fmol/4 hr/oocyte) groups were similar. Cycloheximide was more effective earlier during culture, while puromycin was more effective later. When combined with ES, puromycin did have a higher rate (P = 0.10) of activation (87.8%) than with electrostimulation alone (73.0%).(ABSTRACT TRUNCATED AT 250 WORDS)